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Abstract
The purpose of this action research was to determine the impact of purposeful
gross-motor movements on student concentration in a Montessori Children’s House. The
intervention took place over a period of eight weeks in a private Montessori school in a
“Children’s House” of 20 primary aged children (ages 2.5 to 6). Data was collected
using hourly observations of the concentration levels of the class as a whole prior to and
after implementation; tally sheets reflecting daily use of movement materials, daily
reflective journals, and interviews with the children. Results show concentration levels
were positively affected by the use of the movement materials. Although there was not
much change observed, the intervention appeared to help concentration levels remain
more consistent throughout the work period. Further research might include the effects
of movement materials on comprehension and decreasing undesirable classroom
behaviors.
Keywords: concentration, gross-motor movements, early childhood education
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Children are often on the move, and it is through movement that children learn
about their environment. From the time a child is born she is learning about her body and
how to control her movements. She first learns to roll over and crawl. She then learns to
walk, run, and skip. Movement is a natural tendency in children. A child must have
coordinated movements in order to experience the world around her. Knowledge is
acquired through experiences, thus movement is essential to learning. Dr. Maria
Montessori (1949) wrote, “It is high time that movement came to be regarded from a new
point of view in educational theory” (p. 145). Unfortunately, movement and the role it
takes in learning has been misunderstood, especially in childhood. A majority of school
life is devoted to the development of intelligence. However, Dr. Montessori emphasized
that movement aids the development of intelligence. Movement integrates and stores
new information from experiences into the mind. Once experiences are integrated and
anchored into neuro-networks development occurs. Though much information and
purposeful work for the child is included in the Montessori philosophy of teaching, there
is little in the curriculum regarding the development of gross-motor movement.
I currently teach at a private Montessori school in a Children’s House (preschool
classroom) of 20 primary aged children (ages 2.5 to 6). I have observed a lack of
concentration in children during the morning work time, or in Montessori what we call
“the work cycle”. The children that are not actively engaged in purposeful work have
been skipping and twirling through the classroom. I suspect that lack of available
opportunities during the work cycle to engage in gross motor activity is the cause of lack
of concentration. A possible intervention to increase concentration is to introduce

Running head: PURPOSEFUL MOVEMENT AND CONCENTRATION

5

purposeful gross motor activity during the work cycle. Fuchs (2014) observed the same
need for gross motor activity in her Children's House, as well as other classrooms at her
school, therefore she and a colleague created a movement curriculum titled "Movement
Matters." Fuchs (2014) asked, "How do you redirect a child who is challenged by
physical self-control and makes poor behavior choices?" (p.4). She continued to answer
her own question by explaining the importance of children absorbing knowledge and
developing personality and character through purposeful movement, particularly when
children are in the sensitive period for movement. By providing children with
pedagogically sound gross motor movement activities, we can provide for the children's
need of movement in a purposeful manner. The goal of implementing a movement
curriculum was to increase concentration among children in the Children’s House.
In the Montessori Children’s House there are shelves dedicated to different
subject areas, such as practical life activities, activities involving the exploration of the
senses, mathematics, and language. Each shelf has prepared materials available for
children to work with. During the work cycle, students have the freedom to
independently choose their work. I hypothesized that the addition of a shelf dedicated to
prepared movement lessons would give my students an outlet for purposeful gross-motor
movements.
For this research I introduced two prepared movement lessons to my classroom.
Prior to introducing the movement materials, I observed the overall concentration levels
of the class as a whole during the morning work cycle. In this study concentration can be
defined as using classroom materials appropriately while working independently or in a
small group. Lack of concentration, therefore in this study, can be defined as walking
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around the room with the intent of going to the bathroom, getting water to drink, or with
seemingly no purpose. A child that seemed to be wandering and not actively working or
choosing a work was considered not concentrating. After introducing the movement
materials, I continued to observe the overall concentration levels of the class. I also
observed how often the materials were used, and noted daily schedule changes,
disruptions, or anything out of the ordinary during the work cycle. At the end of my
implementation period I surveyed the students in regards to which movement activities
they liked best and least, how they felt after using the materials from the movement shelf,
and why they chose a work from the movement shelf. Through this action research I
hoped to gain understanding to the question: What is the impact of purposeful grossmotor movements on student concentration in a Montessori Children’s House?
Review of Literature
Relaxation Exercises
Research has shown that introducing relaxation exercises, such as yoga or
imagery exercises, to elementary students has a positive effect on concentration skills
(Norlander, Moas, & Archer, 2005; Peck, Kehle, Bray & Theodore, 2005) and supports
academic acquisition (Cabot, 1997). Peck et al. (2005) conducted a study focused
specifically on improving time on-task skills for children assessed with attention
difficulty. Students were observed during their morning classwork following the yoga
exercises. The study found that time on task increased following yoga exercises when
compared to morning classwork without yoga exercises.
Norlander et al. (2005) examined whether a short but regularly used program of
relaxation, applied to Primary and Secondary school children, could (a) reduce noise
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levels, (b) reduce students’ experienced stress levels, and (c) increase the students’ ability
to concentrate, as measured by teachers’ estimates. While no evidence supports
decreased levels of student stress, Norlander et al. (2005) discovered reduced noise levels
and increased concentration among students following a relaxation program.
Similarly, Cabot (1997) examined the effectiveness and feasibility of relaxation
and visualization techniques as study skills. Relaxation and imagery exercises were
implemented during 20-minute science lessons with fifth-grade students. It was
discovered that relaxation and imagery exercises incorporated into fifth grade science
lessons correlated with higher test scores.
Recess
Researchers have also studied the effects of physical activity on student behavior
through recess. Williamson (2013) assessed the differences in the amount and intensity
of physical activity during three recess conditions on separate days: free play, structured
play and a control (non-active) condition. Williamson also assessed children’s attention
to instruction and classroom behavior following the physical activity. The study
concluded the children’s physical activity levels were significantly greater during the
Structured Play and Free Play recess conditions. While none of the physically active
recess conditions had a positive effect on classroom behavior and attention to instruction,
they did not have an adverse effect. Similarly, May (2010) investigated whether
children’s behaviors are directly linked to the amount of recess time designated in
schools. Thirty-three kindergarten teachers in thirteen Oklahoma schools were surveyed
on their students’ behaviors before and after recess. The study indicates there was no
significant correlation between recess and general classroom behavior (May, 2010).
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Further research focused on alternative ways of providing opportunities for large motor
activities may help to identify the best intervention to improve classroom behavior and
increase concentration.
On the other hand, Jarrett et al. (1998) and Holmes, Pellegrini, and Schmidt
(2006) found positive results in classroom behavior following recess. Jarrett et al. (1998)
found that on-task behavior significantly increased and fidgety behavior significantly
decreased on recess days in comparison to non-recess days. Likewise, Holmes,
Pellegrini, and Schmidt (2006) determined that students’ attention in the classroom was
greater following sustained outdoor play periods. The inconsistency between these four
studies leads to the need for further research to determine whether recess positively
impacts classroom behaviors and concentration.
In-Class Physical Activity Breaks
In-class physical activity breaks are another way researchers have studied the
effects of physical activity on student behavior. Goh, Hannan, Brusseau, Webster, and
Larson (2014) conducted a study focused on the effect of a classroom physical activity
break intervention on children’s physical activity and on-task behavior. Two hundred ten
children from three 3rd-grade, three 4th-grade, and three 5th-grade classes in one
elementary school participated in a classroom physical activity break intervention for 12
weeks. It was found that classroom physical activity breaks were effective in increasing
children’s in-school physical activity and in improving on-task behavior in the classroom.
Mahar et al. (2006) also evaluated the effects of a classroom physical activity
break intervention on children's physical activity levels and on-task behavior during
academic instruction. Mahar et al. (2006) utilized “energizers” as their intervention.
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Energizers are short classroom-based physical activities, lasting approximately 10
minutes and integrating grade-appropriate learning materials, involve no equipment, and
require little teacher preparation (Mahar et al., 2006). They found improved on-task
behavior following the classroom physical activities.
Similarly, Lowden, Powney, Davidson, James, and the Scottish Council for
Research (2001) studied the effects of a classroom physical activity program, The Class
Moves! The program consists of a 10-15 minute session in which students engage in
playful relaxation exercises that “encourage children to engage in different types of
physical exercise on a daily basis” (Lowden et al., 2001). Lowden et al. (2001)
qualitatively described that students’ and teachers’ perceived that student exposure to The
Class Moves! program was positively related to improvements in on-task classroom
behaviors and concentration.
Future Research
Overall, previous research suggests a possibility of physical activity affecting
behavior and concentration. Relaxation exercises and in-class physical activity have
proven to be the most successful in improving student concentration. Further research is
needed to determine the effects of physical activity while completing cognitive work on
student behavior and concentration, which is what this study aims to conclude. Due to
current research strongly supporting in class activity, this study aimed to focus on in-class
physical activities in a Montessori Children’s House.
Description of Research Process
The implementation of the movement materials for my action research project
took place over the course of an eight-week period, starting in January 2016 and ending
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in March. After explaining the action research project to the parents of the children, they
all agreed to have their children participate. Twenty children, ages 2.5 to 6, participated
in this action research study.
I collected data using the following methods: (1) hourly observations of the
concentration levels of the class as a whole prior to implementation; (2) hourly
observations of the concentration levels of the class as a whole after implementation; (3)
tally sheets reflecting daily use of movement materials; (4) daily reflective journal; (5) a
4-question interview with each child post implementation.
The first two weeks of my study consisted of collecting classroom concentration
levels prior to implementation of the intervention (Appendix A). Every thirty minutes
during the morning work period I counted how many children were actively concentrated
on their work. Lack of concentration, therefore in this study, can be defined as walking
around the room with the intent of going to the bathroom, getting water to drink, or with
seemingly no purpose. A child that seemed to be wandering and not actively working or
choosing a work was considered not concentrating. This data was used as baseline data
to compare to the results following the intervention of the movement materials.
The implementation period was six weeks. The children received individual or
small group presentations on how to use the movement materials sporadically over the
six weeks. This style of individual and small group presentations is the same process
followed for all lessons in our classroom, so the procedure was very familiar to the
students. I had two movement materials: jumping work, and egg and spoon work (see
Appendix B for images of the materials). Jumping work involved placing two rubber
circles on the floor with a rope in between. The child would then jump back and forth
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from circle to circle. Egg and spoon work was a work focusing on balance and
coordination. Two bowls were placed at a distance from each other, with a strip of felt in
between designating the distance and where to walk. The child then balanced a wooden
egg on a wooden spoon and walked from one basket to the other. Once all six eggs were
moved to the other basket the child could repeat the activity bringing the eggs back to the
original basket. Following the presentation on a material, a child was able to use that
specific material at any point in the morning work time for as long as he or she chose.
During the intervention period I continued collecting data on the overall levels of
classroom concentration in the same manner as the pre-implementation observation
period. I also tallied each day how many times a child chose a movement material to
work with (Appendix C). At the end of each morning I completed a daily reflective
journal about how I thought the work period went, also noting any schedule changes,
disruptions, or anything that could affect the students and their mood and behavior
(Appendix D). At the end of the six-week implementation period I had a brief discussion
with all participants regarding which movement materials they liked best and least, how
they felt after using the movement materials, and why they choose to use the movement
materials (Appendix E).
Analysis of Data
Prior to introducing the movement materials, overall classroom concentration
levels were observed. After the levels were reviewed, it was found that the percentage of
students per day working concentrated ranged between 46% and 93%. This range was
determined by the finding daily average of students working. The daily half-hour records
of total number of students working was added together and divided by the total number
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of half-hour records. Figure A below illustrates the daily average percentage of students
working prior to implementation.

Students Working Pre-Implementation
100%
90%
80%
70%
60%
50%
40%
1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21
Day

Percentage of Students Per Day Working Concentrated

Figure A. Percentage of Students Per Day Working Concentrated Pre-Implementation.

Following the introduction of the movement materials, overall classroom
concentration levels were observed once again. It was found that the percentage of
students per day working concentrated ranged between 66% and 86%. This range was
determined in the same manner as the pre-implementation concentration levels. Figure B
below illustrates the daily average percentage of students working after implementation.

13
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Students Working Post-Implementation
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Figure B. Percentage of Students Per Day Working Concentrated Post-Implementation

Figure B suggests that the Movement Materials led to the overall increase of
concentration through the day and more of a consistency amongst the days, however
Table 1 shows a different conclusion. According to the mean, median, and mode of the
daily pre- and post-implementation there is little change, which suggests the movement
materials made little to no difference in concentration levels over the course of the
intervention. Though overall the concentration levels seemed to be similar pre- and postimplementation, the concentration levels during implementation were more consistent.
Table 1. Percentage of Students Working Concentrated

PreImplementation
PostImplementation

Mean

Median

Mode

76%

77%

none

77%

78%

75%

Figure C illustrates the comparison of concentration levels before and after
implementation. Just like the mean, median, and mode comparisons of pre- and post-
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implementation there is little difference in overall levels of concentration, however it is

Percentage of Students Working
Concentrated

evident concentration levels were more consistent post-implementation.

Concentration Levels
Pre- and Post-Implementation
100%
80%
60%
40%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Day
Pre-Implementation

Post-Implementation

Figure C. Comparison of Concentration Levels Pre- and Post-Implementation

Based on the data of Table 2, there is no correlation between daily concentration
levels and the number of times the Movement Materials were used during the day. There
is also no correlation between daily concentration levels and anything out of the ordinary
during the day.
Table 2. Comparison of Concentration Levels, Movement Material Usage, and Anything Out of
the Ordinary During the Day
Day

Concentration

Frequency of Use

Anything Out of the Ordinary

1

79%

6

Indoor Recess, First Day of Jumping Work

2

86%

3

Indoor Recess, Valentine's Day Party Tomorrow

3

75%

2

First Day Back From Week Long Break, Special Circle Time

4

80%

3

Classroom Volunteer

5

79%

5

None

6

80%

8

First Day with Egg and Spoon Work

7

78%

5

None

8

68%

3

Fire Drill, Indoor Recess

9

71%

3

10

76%

2

Classroom Volunteer, Visiting Observer, Lead Teacher Left for a
Meeting
Former Student Visited, Visiting Observer, Lead Teacher Left for a
Meeting
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82%

7

None

12

75%

3

Lead Teacher Left for a Meeting

13

80%

3

First Day Back From Two-Day Break for Conferences

14

80%

4

Visiting Observer

15

66%

5

Special Circle Time, Lead Teacher Left for a Meeting

16

80%

9

Lead Teacher Gone All Day = Substitute All Day

17

77%

5

Classroom Volunteer, Indoor Recess

18

81%

6

Snow Day Yesterday

19

77%

2

None

20

75%

1

None

21

75%

4

None

15

Figure D illustrates the percentage of students that liked each movement material
better. A majority of students stated they liked both, but when asked which they like
better almost all of them chose jumping work. When asked why they liked the particular
work best students gave responses such as: “I get to jump,” “I like balancing the eggs,” “I
get to exercise,” and “I like to jump in different directions.” When asked which material
they liked least, most of the students stated they did not care for egg and spoon work very
much. Students gave consistent reasons as to why they did not care for egg and spoon
work stating, “You have to move slowly.” Students identified they felt good, happy,
tired, better, and relaxed following both of the movement works.

Running head: PURPOSEFUL MOVEMENT AND CONCENTRATION

16

Movement Materials Students Liked Best

25%
Egg and Spoon Work
Jumping Work
75%

Figure D. Students’ Movement Material Preferences

Figure E below illustrates the comparison of the frequency of movement material
usage to daily average concentration levels. The frequency of movement material usage
appears to not have a strong correlation to daily average concentration levels. The
highest level of concentration occurred (above 85%) on a day the materials were used
three times. In addition, the lowest concentration level (about 66%) occurred on a day
the materials were used five times. There does not appear to be a pattern of how often
the movement materials were used in comparison to the average concentration levels.

17
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Average Daily Concentration Percentages

Comparing Material Usage and
Student Concentration Percentages
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0

1

2

3

4

5

6

7

8

9

Times Per Day Movement Materials Were Used
Figure E. Comparison of Movement Material Use Frequency and Student Concentration Levels

The overall results indicate that in this particular study the Movement Materials
did not increase the levels of concentration during work time in a Montessori primary
classroom. Though the levels of concentration overall did not increase, the consistency
of concentration throughout the day increased while having the Movement Materials
available.
Action Plan
Due to the consistency of concentration levels while having the Movement
Materials available in my classroom, I plan on keeping the Movement Materials as part
of our everyday curriculum. I also plan on adding other Movement Materials to increase
our selection of materials to use. I think with more materials to choose from the children
will be more likely to use them according to their interests. When introduced, the
Movement Materials were very popular. Overtime, the excitement factor of them seemed
to fade. I wonder how the children would respond if starting at the beginning of the

10
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school year I were to introduce one or two Movement Materials to the movement shelf
every month. It is possible that adding materials to the shelf and increasing the options
would maintain steady interest from the children. I could also rotate a few Movement
Materials every month or so, the same way we rotate Practical Life Materials. I would
make my decision on which materials should be available to the children based on my
observations of concentration. For example, if I notice at the beginning of the school
year or following Winter Break the children seem very restless I may put out Movement
Materials that require more energy, like jumping work, as to give the children the chance
to exert the most energy possible. Given that most of the students preferred jumping
work, the more energy required work, it would be worth investigating if more physically
demanding work correlates with higher levels of concentration.
It is possible that the Movement Materials and consistency of concentration
among the classroom led to increased comprehension. Students may have had a better
chance to focus and give careful thought to the work they were doing following use with
the Movement Materials. Guiding children to develop concentration is also a goal of the
Montessori guide. Dr. Maria Montessori discussed the importance of concentration when
she wrote,
"The work of the teacher is to guide the children to normalisation, to
concentration. She is like the sheepdog who goes after the sheep when they stray,
who conducts all the sheep inside. The teacher has two tasks: to lead the children
to concentration and to help them in their development afterwards" (Montessori,
1989, 16).
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In order for children to naturally develop to their fullest potential they must first develop
the ability to concentrate. The Montessori guide gives children the opportunity to build
concentration from the day the young child of 3 years old enters the Children’s House.
The materials available to the 3-year-old foster concentration by challenging the child to
complete a work from start to finish, yet is simple enough for the child to successfully
complete the work. As the child continues to succeed at work, such as glass polishing or
slicing a cucumber, the Montessori guide teaches the child more challenging work.
Eventually, as the child ages, she is mentally prepared to concentrate on more difficult
work, such as language and mathematics. This way of building concentration in children
has been successful throughout Montessori education. It is helpful, however, to find even
more works that entice children to concentrate. It is possible that by meeting the
movement needs of the children they then feel ready to sit and concentrate. Dr.
Montessori emphasized that movement aids the development of intelligence. Movement
integrates and stores new information from experiences into the mind. Movement is how
young children learn about the world around them. They have a natural tendency to want
to move and explore. In today’s society there are obstacles to the development of
movement, such as too little space in our schools (inside and out), too little time indoors,
too little unscheduled time, too much screen time, and role models of adults who would
rather be inside than outside. Within the Children’s House we can eliminate obstacles by
keeping in mind the child’s need for movement when arranging furniture, giving
consideration to traffic patterns and the child’s need of space to walk. We can also give
children the opportunity to practice movement, such as with these Movement Materials.
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Potential future action research could include determining the effect of the
Movement Materials on comprehension. There is research in the field that discusses the
effects of physical education on comprehension and test taking in traditional schools
(Mead, Roark, Larive, Percle, & Auenson, 2013). It would be fascinating to determine if
Movement Materials within the classroom could have the same effect. It would also be
interesting to determine if a weekly physical education class would have a greater impact
on student concentration, compared to having a few Movement Materials within the
classroom.
Future action research could also determine the effect of the Movement Materials
on undesirable behaviors, such as hitting, running through the environment, and shouting.
It is possible that by providing children with an outlet for freedom of movement and
releasing energy, that they will have better self-control of their bodies and voices.
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Jumping Work:

Egg and Spoon Work:
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Appendix C
Date:
Movement Material Usage
(tally for each time a child uses the movement materials)
A.S.
N.C.
O.G.
L.S.
M.G.
A.V.
O.C.
A.H.
E.P.
E.E.
K.W.
L.J.
A.R.
H.L.
S.K.
A.M.
J.S.
J.E.
M.M.
A.C.
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Appendix D
Date:
Daily Reflective Journal
(Note any schedule changes, disruptions, or anything out of the ordinary. What is
the weather like, what school or non-school events may have happened that day, the night
before etc. …anything that could affect the students and their mood/behavior.)
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Appendix E
End of Implementation Student Survey
Which movement activity did you like best? Why?

Which movement activity did you like least? Why?

How did you feel after using a material from the movement shelf?

Why did you choose a work from the movement shelf?
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